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ELECTRONIC PARTS 
(57) [Abstract] (Amended) 

[ObjectJTo provide a positive heat resistant photosensitive polymer 
composition, having high sensitivity and high resolution, capable of forming a 
pattern having a good profile in a short developing time, a method of 
manufacturing a relief pattern using the composition and electronic parts 
having high reliability using the composition. 

[Solution] A photosensitive polymer composition including (a) a polyimide 
precursor or a polyimide soluble in an aqueous alkaline solution, (b) a 
compound generating an acid by light and (c) a compound having a phenolic 
hydroxyl group, in which the (a) component is a polyamide acid ester haying a 
repeat unit represented by general formula (I), 

O OH H 

\l) -£-C-R x -C-N-R 2 -N^- 

I 

(COOR 3 ), 

where R1 represents a tetravalent organic group, R2 represents a divalent 
organic group having a carboxyl group or a phenolic hydroxyl group, and two 
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R3 each independently represent a monovalent organic group; 

the method of manufacturing a relief pattern including steps of 
applying the photosensitive polymer composition onto a support substrate 
followed by drying, exposing, developing and treating with heat; and 
electronic parts having the relief pattern as a surface protecting film or an 
interlayer insulating film. 

[0085] A polyamic acid ester (8) (15.00 g), an ortho-quinone diazide 
compound (2.25 g), which was obtained by reacting 
tris(4-hydroxyphenyl)methane and 
naphthoquinone-1,2-diazide-4-sulfonylchloride in a molar ratio of 1:2.9, 
bis(3-amino-4-hydroxyphenyl)hexaf!uoropropane (1.5 g) and a 50% methanol 
solution (0.30 g) of urea propyltriethoxysilane were dissolved in 
N-methylpyrrolidone (24.47 g) with stirring. The solution was subjected to 
pressure filtration using a Teflon filter having 3 jxm pores to obtain a 
photosensitive polymer composition. 
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(Dy- by^^ym^M^t'r hyX/^yM^^x 
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14 

fettS. *y75«75K«P^5K©l^ 

y75 vm=z ^<D&$L(nm^ t mmr* & z> 0 

[0 0 3 9] *375 K»7 5 Ktk WfE*°y 7 5 K* 
10 t;7syft^», 0H*.tf> yfvV7 5>\ 

75^, n-7 P ntVl/7 5/ >f V 7" p tf/U7 5 V, n 
-7*^7 5 >\ sec-^W;^ tert-7* 
f/^7 5y, ^y^W5/ l—iyf/V7;^ 
2— <yf/V7 5^ 3-^Vf;V7 5^ ^V7 5^ 
75>, l-^»7;y, 2-^W5/ 3 

-^^7 5y > ^*yy, 7~y>\ ^sVtv? 

y-f 5 Ktt, -BL^°y7 5 KRSr^fiJiU rtiSrlfoKR 

20 [0 0 4 0] (b) fig^-CfcSJtK 

3fe^HRIt*B©7/u* y >fc^^<B^S?tt**f 

y^r^Kfta*, 7y^7^i)^fe ^7y 

[0041] o-^y >^7^Kfk^H, Jtelci 5. 
30 iff, o-^yy^^K^^ny KStt k 

-fflB^Rj6S*5-i:"e#bn5o tufBo-^y ^^7 

v?K^^py KwttTff, witf, 

y^-1, 2-^7v 5 K-4-XM^n y H\ ^ 
7b*;y-l, 2-i/7^K-5-7M^ny 
K t7h^;y-l, 2-v ? 7v ; K~4-^;i-^^^ 
^y K«39S«fflTf#5. 

[0 0 4 2] BrflEfc KP*$/<fr&»fc LTff, «itf, 

40 ^y— /va % tf^ (4-tKp^>7s-;i/) y^>, 

2, 2-e\X (4-fc Kp*V7x^) ^^ri^^/y^- 
n/n/^y 2, 3, 4-FytKp^^v^x; 
V, 2, 3, 4, 4 J -fh?tKP*^y % /7x; 

2, 2 5 , 4, 4' -7h7tKn^y^/7x 
y^ N 2, 3, 4, 2' , 3' -^tKn^V 
/7x;y, 2, 3, 4, 3' , 4' , 5 J -^^t 
KP^y^x/y, t:^ (2, 3, 4-MJtK 
PWx-^) y^y, tf^ (2, 3, 4-MJtK 
u^i/y^^)V) zfus<y, 4b, 5, 9b, 10-7 
50 h7t Kp-1, 3, 6, 8-7b7t Kp^-5, 



15 



io-^f/wyfy [2, i-a] ^fyfy> hy 

^ (4- t Kn^v'^^A') b V X (4-t 

[0 0 4 3] T^/ft^ftiLTfi, m%.\is v-7=c- 

^^y^7;y, m-7x=U^7S >\ 4, 4' - 
^T^y^^x^x-f/K 4, 4' -^7 5/^7 
=.=LjUJ#l/ y 4, 4 5 -y7 5/^7i=WW 
>\ 4, 4' -^7 5 / v ; ^^^yl'X/V^-f K\ o-T 
^7 7x;-/K m-7^7x7-/K p -T ^ J 7 

3, 3' -^7^-4, 4' -^t Kp* 
^tf^ri/K 4, 4' -^T^7-3, 3' — S/fc K 
n^v-t^rc^/K tf* (3-75;-4-tKP^> 

r/pv*>\ tf^ (4-75;-3-fc Kn* 
S/:7:^/W 7*s<> s fcT* (3-T^y-4-bKn 
^v^^/U) x/l^>\ bf* (4-7;;-3-tF 
ndp->7 XyM^ tfx (3-T^y-4-t 
Kn^^xx;!/) -vari^y;l/^n^pyN> s fcfx (4 
-T^y-3-h Kn^y7xx;V) ^^f-^/U^n 7" 

[0 0 4 4] o-^;^7^K7;V^;^n!]Ki 

p^>St7 5;S^H-iso. 5-iai^5i5 

T^K^^py ^#*LI*W&I40. 9 5/ 

i~i/o. 9 5<Dmmt£nz 0 »4bv^Rj£jaftf4 

0-4 0°C. #SL^KJSWfflttl~l O0#Wt £n 

o 

[0 0 4 5] KiStltLTtt, v^^i^, Tirh * 



OH 



O H 



N H 
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So mmmt lti±, saw- h y b y 

b^f/i/7^, hy^^r^v, try^ 
ft if *s *> tf t n a o w t *s ^ 

r N (b) $#<0B£*B\ (t*»fc 

, t89L<oWB$i<DMA* (a) Miooli 

SUfc*tL"C 5-1 0 0 MSfoi*&* L < , 8-4011 

io »a«J:0»*bv\ 

[0 0 4 6] (c) ^B7xy- 

/H4*K*Sr^ff5ft-fr»"C*>5o (c) ric^Srtt; 

fc\ (c) )&Jfc6»ktt, Mtao (a) ^il 

(c) ^****<45fc»*»©»i!WBi 
»**/h*<ft5<o-C, -Jttfc^itfl, 5 0 0KT 

<Dft^«S#£Ll\, 
20 [0 0 4 7] (c) J5fc#-e*>5, 7x7-/l/tt*iS^ 



ft^ft^^Mititij;, 2fctf>-«s; (ii) t 

* £ <£ 9^7^1^7x7 ~/H4*kl&* 

£#t3ft^*, -«SC (III) T*$*b5{fc£*U 
(IV) T^^tu5ft^^J:5fty^n-/i^S 

tot LT^ffl^tiSo 
[0 0 4 8] -»5£ (II) : 
HK16] 



(ID 



(R*)m 



(R 5 )n 



0-3 (omw^-f) □ 



OH 



OH 




(R 6 )P CR 7 )q 

Ytt*tt^Xtt2§iiO*Sr*L, R 6 ^t/R ? 

0 — 3 (DfiifcSr^"f ) 



^ [0 0 4 9] 
[ft 1 7 ] 



-KS; (iii) 



(III) 



[0050] — jRS; ( I v) 

[ft 1 8 ] 



17 



(HOCH z $y 
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18 



(CH 2 OH) 



(IV) 



s 



[0051] — ttsc (id -e*sn5{k-g*tt, ^ 
^ y fyit^^ts^ 2-io ^r/i^^r v y 

tf^frf fen, SfcTffi-^S 
lit l 9 ] 



1 5 



-X 




av^cin— etliotv^tt <t< , r 15 jitKIUs 

^Tt)£<, aafll — 1 X*&£tlZ> 2K<D# 

aasss^rffetts. (in ictsv^r, r 4 

[0 0 5 2] (II) T**£ft5fc^<^T* 

[ft2 0] 



20 



- O - 



- C - 

II 

o 



C F 3 
I 

- c - 



C F 



[0 0 5 3] (II) -e«Sft5ft**©Aft:« 

tltfl 3, 3' -^7^7-4, 4' -v^bKn^ 
i/Yfy^fV, 4, 4' -^7^7-3, 3 ' -S?fc K 
P^^t7x^/K tf* (3-7;;-4-t Kn^> 
^m^/V) :7 0 p/n>\ fcr^ (4-T 5/-3-fc Kn^f- 
v-^^^/W) /n/Ny, fc°X 7-4-t Kp 



30-& n^r^x^/l/) X/l/*>\ b\X (3-75/ — 4 — h: 
Kp^v'7x^;I/) x^t^, tf* (4-75/- 3- 
tKn^7x^) zn— tf* (3— 75/-4 

(4— 75/ — 3 — fc K»3ff ^jh^aO ^ ^c^y/v^r 
[ft 2 1] 



C F 3 H 

H N ^ I ^ ! 
n 2 H V^N- c -f^N- N 



HO 



CF 3 



OH 



O 

C 7§T 



H 



CF 



CF 3 



h 3 coc 



COCH 
II 

o 



HO 



3 



NH 



OH 



[0 0 5 4] (III) 

fc, «ttfc#ffeS[«r#x.5ft^ft-e*)5 0 -jRft (I I 
I) (CioV^T, YT^§tl5 2ffi<£>S£ LTtt, 



:/p \?\s>W£<D$MWLti* 1-10 

^ y ^>S^jK*t^ 2-10© 

y ^ U-VS^^j^fRj&S 6 ~ 3 0© 




50 t 5 KiB^Voffi, Tia-*SS; 



(11) 



19 



Ut22] 



I 6 




C? M-t 



[ft2 3] 

I 

R l7 -Y" - C - Y* - R 

I 



i a 



£ N 31— 7vu*g£\ ^3i-x/i4§£\ r * KSl§^^ 

tfbftSo r 17 &u*r 18 (Do-himo^m 



10 



30 
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[0055] -jrs; (iii) -e*Six5ft-&*^*ff 
AO 4, 4' -^tKp*^/7x;y, 

MJ* (4-bFn^^7x^) 2, 4' , 

4" -^y^VM^^y^K Mix (4-t K 

(4-tKn^>-2 
-t^-jvy ^9>, 2, 6-tf^[ (2-tF 

P^rv'- 5 -^f^7x- 7P) 4-^^-/1/ "7 

4, 4' , 4" , 4' ' ' - (1, 2-3^ 

yyyfv) tF7^7x;-/k 2, 2 J -**?v 

[6- [ (2-tKo^>-5-^f/l/7i = 

[0 0 5 6] *35Wt«ffl*ix5 (c) j&fri L 



(iv) ■e*snsft-&4fcas*o»*3SSi*<ff 

[0 0 5 7] — jft* ( I V) fcjSVvt, ZT?*Six5 2 

^i^S, ^f-l/^S, -fx2\fuiy 
1 — 10 07;>* wvS, ^ y fVI 

[ft2 4] 



1 9 




Z' 



z' tt, ¥J§£\ T/i^i/^S (WittfftSWBt 40 
apSr/Ma^^JS^-ClllftLfc*, xjvfri/^ #yi^3i 

36»e>awsti5t^-e*>!9, z' » 



50 



r 5 



[0 0 5 8] ztit><Dt t -czx'$tztiz>&itfi* 

[fc2 5] 

A 
I 

-C- 
1 

A 

(Sf, 2o(DA^#^3fi3i^7k*^x^*JS^! 
1-1 0<OT/w*/wSSr*i") tfcSt^i^^W 

[0 0 5 9] -»5t ( I V) -C*£;h,3ffr&»fc LT 
f± N 3, 3 f -^^U^tr^ (2-tKP^>-5-^ 
^yW<Vi?:/7< > 4, 4'- (l-^^3i 



(12) 



21 

As] , 3, 3', 5, 5', -"rYy** (t Kd 
3rv^?vV) [ (1, 1' -If^^/l/) -4, 4'-i/ 
ir—jvl N 4, 4'- (i-^f;i/xfyf» bT* 
[2, 6-fc!\x (fcKp^f/v) 7i/-;i/] > 
2, 2' -T^U^tf* (4, 

As7=.J—As) , 2, 6-fcTJ* [ (2-tKP^-'3 

4 - ^ ^7x y fenSo 

[0 0 6 0] mfe^^T*. #t3, 3' -^l/^tf 

* (2-t Kn^-5-^fyw<y^?;-;v) 

?g^iS)tttM^*iai^»^^^T, (c) $Lft<ow& 

( a ) J^5> 10 0 fi»§P(^*t LT 1-30 fiUBflSjf* 
L<, 5-2 0«*«3S«J:5ff*LV\ 



* 



10 



[0 0 6 1 ] *55WKfcV^Ttt, Huf2 (c) tflftbkb 
fc, (d) j*5>irLT, T/l/*y*»«K*H-5 (a) 

S$U\ (d) ^*r«ffl1-5-4:KJ:9, TVi-* JJ 

(c) ^<D»*fcffi*oT«*(Bfc*lt*»^**« 

[0 0 6 2] (d) ^tLT(t ^7!i 



20 



(R 10 ) V 



CR ll )w 



k ^/i^ y 30 

0) £r*U fi^^OR 10 St^R 11 ttK— -CfcS&o 

[0 0 6 5] ^7x^3- K~*A~ h 40 

9— K ^ 7 x ^/l/ 3 - A h!J 7/l^t P ^ ? > ^ 

K ^7i=/V3 - K-!>At7 7^*0^? 

K ^7x^3-F^^^!) H\ *?7x.~ 

JUS— y^?7J*~fw4 Y\ ^7x^/1/3-^^3 

7rc— K v ; 7x^/V3-F^'>A"9 ) 10-^ h 
V h 7t V - 2 - ^7x^1/3- 

K 4-^ b^rv'v J 7x^3-K^ , ?A^h7-h, 50 
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-y^^rt 7°n ^yf 2 oOT ]) — /VStf^ 
X, xf;vifOTf77;^7^^!)^7^ K 

[0 0 6 3] rttfeo^^fi^ftjWIPiaffS****-*"*) 
/isfcisik&yo, 7h7^wy^^^7^fKft^ 

^7 i) -/Hlft^^ lttiv ? 7x^g| N V**f- 

e>*u, rh7^f^7y^!>^7 

f/V7y^^^3-^V btiZo 
[0 0 6 4] fpT*t> (V) 
[ft 2 6] 

(V) 



4~^ h^7x^ yW3— b y 7/1/tP^ 9 

>-*/M^— K 4, 4'-v ; -t-7W7x^ 

3-K^^MJ 7 from * 9 yx-As-fc*— h^ffiffl 



[0 0 6 6] 



(d) *»©E^IB, iSfii:, afc^W^ffF**^ 
J&>6>, (a) *»10 0li«C#Lt0. 0 1-15 

:Spa*#*L<, o. 0 5-iolt^>J:^KL 



(b) (c) J&Sh SfefcaKWCJCECT (d) 

[0 0 6 7] WHt 0J£fcf* N-^^-2- 

t°ny K>\ N, N~^^fMM7; K\ N, N- 

^^/^^^/i/T^: rb7^f ^y^My, 7- 

yfP7^ hyfO#7n h^tt«ttJWO*ff*L<, 
fc, S*ttft±tf>fc#), v^fvt^h>\ *MVttA' 



(13) 



23 

[0068] ^mmoimumm^M^mmm^, 
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**, ta-^i/- M^»^-I£S; (vii) 



o 

■■ E ■ C R 

I 



O H 

II I 



2 1 



R 
I 



2 2 



C — N — R — S i 



(COOH), 



I 

R 



2 2 



2 2 



[ft2 7] 
R 2 2 




H 



R 21 ~ N 



(VII) 



[0 0 6 9] fl^yyfe^tttft y- 

^ y nap-i/^pfcr/wh y ^ f^>7^ R^^ntf^ 

h ya: h^S/^WdSifjWfctf fctl/So T/^^^U-h 
ik&mt LTH\ Witt, h y * (TirfvKT-fe h*- 

[0 0 7 0] flufB— (VII) T^StiSHOiSL 
¥>&S:W^5^n^v«SS:^ri-53RyT$ 
i/^t, R 20 "C*S*L54«©*HSi:li, *5>f$K 

tt, 4flao^^i^v^tLt^ffS^#ftt-5 ztifi 

fctt^ytttttB-f-a to) "C*>5wtas<f*Lv\ tu 

[0 0 7 1 ] flMB— JRS; (VII) fcjSV^t, 2o©R 

21 -c»tix5SS4>ttvy ^-^r^yft^T^; 

^^6 — 4 O0>fc(0J&S£F4 LV\ R 21 T?* Six 5 2 
«coW«Ki:LTfl, jRSRIS^** 1 1 0Ot>©W 

aWBftXW^Pfc^T/u^u^*, 7x^i/>I 40 

•etftftoTv^Tfeiv^ r 22 t^$tt51»fi 

littft K*J®^l-5^*«S^f*L<, flu 

f**J*rfflv^5*&r±, (a) ftfti 0 olitB^ 

LT\ 0. l-2 0lfWffJt<> 0.5-1011 
[0 0 7 2] 5J#K« 



^rjit io 2 , sio 2 $) , mt^r^m^t'(D% 



[0073] &^T\ H*xST?tt, ii^SS±-eWf 

[0 0 7 4] Itlgfll SI*»*:afll*'CSft*-f5 
r. fcKiO/^— ^WfeixSo SftSi:Lta, 00*. 

«\ *ifttfy^, *iMk*y^A, ^-fK^hy 

T>^^T, ^fyKT^, S^nfyKT 5 V, h 
y ^.f-yl/T 5 hyrc^y— ;>7 5 y, fF^f/^ 
/y^^t Kn^^Kftif<DT/u*y*JKKiS*>rf 
bti5 0 rttfc^TKSW^ittKiftH:, o. 1-1 ol 

[0075] s &c±iBSiflMKKr^=i-/v«^#apffi 

frl, «ffe*l 0 Ofia^MLT, ff*L<tt0. o 1 

#b*lfc'**-^K:, 0^L<»1 5 0~4 5 0°C<DM 

HfWfeKy>f 5 K©HJ-7^-ytft5 0 
[0 0 7 6] *»«<0**tt«-frffmriMfcH:, 

*ffi»»l*^«IBilftlW*#i"« - 1 K^ttWKftllR* 
[0 0 7 7] *l8H<0^*ftK1t^iaitXS^— «Sr£Jl 

^(D^ffSffifi, isiMK^sfjew^fcBiv^Ti/y = 

lf^3-bjfe*"r»IWilfe»Bti:LT<Z)sKy-f 5 fit 
©Bt4 3i5**S*t5 (Xfi (a) ) 



(14) 

25 

10 0 7 8] m^Mt^J^^tL\iy^J—^J^yy 

1^5 (IS (b) ) 0 BufS^6AOSra«5SdR4tt x it 
(18 (c) ) o 

[0 0 7 9] £fcfc^ft<D^J|£aa»£JBV^ IS 2 

3i\cftt>ivZ> (IS (d) ) o 3SJ^±(7)#JllEiMf5§ 
[008 0] »ct*HSIIl8 ^^$ti5„ rcoHco 

[0 0 8 1] 

HJfe^Jl 

Mm ffl£tf4r4ift;ifcO. 3 V yh/wyyx^p 30 
^ 3, 3' , 4, 4' -v?7x^;l/x-f^rf7* 
/I^>^~feM£j 17. 37g (0. 056 , n 

-^;W^-/l/8. 30g (0. 112W) , h 
Uxf/l/T^O. 28 g (0. 0 0 2 8W) , N- 
^/^dUFV (NMP) 4 7. 7g£rtti^ ^fiT* 
SStfflTtf^LRjS^^T, 3, 3' , 4, 4' -v^ 

(7)NMPj§I (a) £t#fc 0 
[0 0 8 2] fcVvC, ja*fh*«*.fc0. 3 U 

V h/WyyX^tpiC, t°n^!J^fSlItt5. 2 40 
3g (0. 0 2 4W) , ^f^7^3-/H. 54 g 
(0. 04 8W) , h y 3i^/KT5 yo. 12g 
(0. 0 0 1 2^e/U) , NMP 12. 6 g Sr{tii N 

xxt/V0NMPSi (3) £t#fc D 

[0 0 8 3] ^V^\ IfW y y 
^)NMP« (j3) £3, 3' , 4, 4' -v^^/V 
r/l^X h 7 y& >l n - 7' f /Vx 7 r /V W N M 

pmm u) k:*jpu 77^3«:o < cc»9Lfca^ 

Sftf*=;H7. 13g (0. 14 4W) «Tt 50 
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T1#WRJ£S*-C\ 3, 3' , 4, 4' -S?7x^ 

y Kt t°p^ y y nfci/^^/v^^T 1 /^^ p y f<dm 

(y) «r»fco 

[0 0 8 4] J^T% »*ttfcfli*.fc0. 5y 

y Y^<oyy^^^\z. s N-^f;i/t°ny Kyi05g 
fcT* (3-7;;-4-tKn^^7x-;I/) 
^^t7/^n7°n^V2 6. 3 7 g (0. 0 7 2^ 
/V) tKllU \f])i?ls2 2. 7 8 g 

(0. 2 8 8W) SrSSbPU ■*4rO-5 < C»c«%3fc 
3, 3' , 4, 4' -v ; 7xx/l/x-T^rf7 

u^]) y hWti?* ^ )V^y,"f )Vi/ $ n y Y<r>W&W8k 

(y) =S:2o^wiTifci, as* 3 otiati 

(5) Sr#fc 0 

[0 0 8 5] *!J7^KS^T/V (6) 15. 0 0 
g, by^ (4-t Kp^7xx/1/) ^^y^^^h 
^;y-l, 2-v ? 7^K-4-^to^n5KJ 
1/2. 9<0^/WJfc"CSJSS*fc^b*/^T^K 
fe&yo2. 2 5g, If* (3-75 y-4-t Kn*^ 
7xx/l/) ^t7/^n/p^yi. 5g, g|^P 

tr/w b y m v^yi/yxo 5 o%y * /i^KRo. 3 

0 g£\ N-^/Wt: 0 * y KV2 4. 4 7 g 

L/e: 0 roffiSKSr3 tim^lor-yti^y^ju^^m^X 

[0 0 8 6] »fc*ifc«3tttfi^ff*W^Sr^ fcTW— 
— h±l 1 Ot;-e3 5>IBJP*K*S:tTV\ 7. 

0~500mj/cm 2 (DMJt&LtCo ftV^T?, 7^7 
y f-ZUT^^e— t Kn^rv-K(7)2. 3 8 

f±3 0 0m j/cm 2 fc«W^^fc 0 **ftffi<B»R* 
14 7 9%-C*>ofc 0 #^^/^->*a»»H^T3 
5 0°CtU»iilbfc^^ 6ffft#9>f5K 

[0 0 8 7] HJteM 2 

H»J 1 -C^jtLfc/K y T 5 KHol^t^ ( fi ) 1 5 • 
OOg, hy^ (4- 1 Kn^>7x^/V) 
7f*/y-l, 2-v ? Ti/K-4-^/V^^7W^n y 

^^^2. 25g, v ? 7xx;l/3-Kx')^xb7 
-h0. 15g, tf^ (3-7?;-4-k 
i^/l/) a^7/^0^p^1. 5g,R*^ne° 
MJ x h >> 7 y <^> 5 0 % ^ ^ 7 -;^S 0 . 3 0 
g*. N-^f/^P y KV2 3. 4 6 g«ML 



(15) 



27 



1 p 



— b±l 1 0^3^|BlP«Weii*fTV\ 7. S/^rnCO 
MUSrWfco rolltiatLTiixfiy^ Of* 

0~500mJ/cm 2 (DMyt^^tCo h 7 

It/^-ySrifeo Kit), iilEB** 

[il50mj/cm 2 i «®r £ tlfc 0 <Z>«R* 

[0 0 8 9] 3 

N-^f/l/e°py H>4 8. 8 g ^{tji, 3, 5- 
^r^y-^Sff 5. 84 g (0. 0 3 8 4^) , 20 
4, 4 '-^7$;^7i=;WU*y6. 36g 

(0. 0 2 5 6 g) SrSSinU JWWS*Lfc«, tT5^ 
^2 2. 7 8 g (0. 2 8 8 ^ /V) SrSSSPU J&K&0 

3' , 4, 4' ~^7x^x^r/V7 f7^/^>i 

|^f/i/^r/^D!i K<0«<g*J8t (7 ') £2 

ttttSo $«£r3 l<Z)7kfc«AU WaitlSrHKs 

Lfc^, W^IU^yT; KS^^x/V (c) Sr# 30 

[0 0 9 0] *!J7 5K8^r;v (t) 15. 0 0 
g N h y ^ (4-t Kp^->7x^) ^^^^-^^h 
*J V- 1 , 2 -v^Tv 5 K— 4 -^/V/J^^yl/^ p y K£ 

ik&$)2. 2 5g N hy^ (4-tKP^>7x-/l/) 

^yi. 5 0g, ^x^a-K^^^hy-h 

0. 1 5 g , SI / p b> h y x F ^ i/^> 7 ^ O 5 0 % 
— /HBiRO. 3 0g^r, N-^f-^t°n!j KV2 
4. 4 7glcS#S#Ut, 3 |impr7 40 



[0091] #fe*ifc«83fet£: 



— b±l 1 0°CT3^»^5-tTV\ 7. 5/zm<D 
0-5 0 0mJ/cm 2 C0R)t5rLfc o ?feV^ rl>7 

L 7 o»iH]/< K/^a«*fTV\ f£*^» 50 
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[0 0 9 2] 

?MfX^v ? ^n-b^»^5rffix.^0. 5y 
yh;^77^3 I f , t, N-^f/V-2-t°py F>1 
96g, *v'l/y4 8gSr{tji, If* (3-7^-4 

-t Kp*^7i-;v) ^f7;^Dyni^y3 2. 

9 7 g (0. 0 9^) fcwnu mwmm^tzm, 

3, 3' , 4, 4' -t7x^/V7/^yrh7^^ 

^Sfc-*t**3 5. 8 2 g (0. 1 0W) 

^ y * 3 7K^s*^5rg# li6o°ct2 mm Mm L 

TBfc*U JftSP«S«S:3 y 2x W^Tki^&AU Wffi 
[0 0 9 3] *°H^K (C) 15. 0 0 g N by * 

(4-bKp^>7x^) ^ h*; >- 

1, 2 -v^Tv^K- 4 -J*yl^:=./l^ p y KSr 1/2. 

2. 2 5g, fc^(2-t Ko^r^-S-^f/^x^ 
/U)^^>2. OOg, ^7x^110. lOg, S 

^p tf/wb y ^ b^v^>7>-^5 Q%*9 S—ftfRHBL 

0. 3 0 N-^fvl/fn y KV5 3. 18gCjl 

[0 0 9 4] #e>tlfc«*ttS^a^5r^ t 0 ^- 

-b_hl 1 0°CT3^M^:*^tTV\ 6. 

&£|fc 0 SdKfBJr*) Srfflv\ Ux^^/i-Sr^L, 10 
0~500mJ/cm 2 (DR^^Lfdo ^V^\ 7^7 
^W^^t Kn^ri/ 3 8gm%7X^ 

m&&Mftib L l 0 0#Pfl^° HV^{tSrffv\ *B*-e* 

IH3 0 0mj/cm 2 tfUllf ^tl^c 0 
ofc 0 #btLfc^^-^Sra**H«T3 5 0°C^1^ 



[0 0 9 5] J:b^#iJ 1 

**«i"c»fe*i/fc*yrs K*«y^ («) is. 

00g, hy^ (4-fcKP^7i^) 
7f^;y-l, 2-v J 7v f K-4-^Wx/^D5 

K^-l/2. 9^yHt-eSiS^^:fc^/Wh=3ry ^v^T 

is Yit&m 2 . 2 5 g , S^^p fc!7l/ h y h 



(16) 



29 



y<D5 0%^^y-/VSIO. 3 0g?r, N-^f^t° 

p!JK^2 3. 0 0 gfcfflfmMLtCo 

m ?L <D T y p >- 7 ^ A- * £ ffl V n T *P JEiSifi L T^*'M 

[0 0 9 6] #fettfc«*ttfi^ft:i|flfig»S:^ t: 0 ^^- 

-h±l 0 5°CT3 5>PflJP«^«^tTV\ 7. 5 M m(^ 

S^ttBffiKtf^Si) £ffiv\ ux^A-£^U io 

0-5 0 0mJ/cm 2 (Z)R)££rLfc 0 &V^\ 7^7 10 
^f^7y^!?At Kn^>K^)2. 3 8ff%*il 

^3 5 0m J /cm 2 tW»fS*tfco 

H8i 

[0 0 9 7] tkWm 2 

mmm 3 y r 5 k&^tvu u ) 15. 

00g, by* (4-fc Kn*i/7*=/u) /z^k-t 

K&1/2. 9 0^yWtbT^JS^^c^/Vh^/>->?T 20 
J*Kfb£*2. 25g, S*^P^M)xhdr^>7 

y^5 0%^?;^So. 3 o g Sr, N-^^/ut° 

nyKy2 3. 0 0g^jf#^?Lfc o ^(7)^5:3 m 

[0 0 9 8] #btbfc^ttm^»^;ft5r^t: 0 ^- 

- bill 0 5 0 CT3^PflMe»^^TV^, 7. 5/zmtf) 

S^ttBfir»ifP3f») &JBV\ l/r^/^U 10 30 
0-5 0 0mj/cm 2 <7)g3fc£Lfc Q ftV^T\ rF7 
^fA'Ty^^At Kp*v^K^2. 38fiS%7jc^ 

fi5 0 0mj/cm 2 t mffi * tbfc. *«ftSB<0»B&* 

[0 0 9 9] JfciRfliJ 3 
Sat«4T?»fe*lfc)i«y>f 5 K (C) 15. 00g, F 

-1, 2-v J Tv > F-4-^yV7^^/lx^n y K£ 1/ 40 

4b 2 . 2 5 g , S^^n fcf/l/ h y 3i h ^5 0 

%^^/-^Mt0. 3 0g^ N-^/Vt 0 P5F> 
5 3. 1 8 g Lfd 0 r CD^£ 3 /z mft^-r 

[0 10 0] »^tifcii*ttS^ft»i^tl?:^t: 0 ^- 
-h±l 0 5 0 C^3^rpWPB^«?^^fV^, 7. 5 fi m(D 
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a^tt B Sr»fP3f») *JBv\ Uf^/^L, 3 0 
0~700mJ/cm 2 <Dg3fc£bfc 0 &V^\ rb7 
^f/l^Ty^!)At Kp^^K02. 3 8fiS%*^ 

m&mmwk l 1 9 o»w^ KA«*fcffv\ itok-eafc 

Ifl5 5 0mj/cm 2 tWff^tbfc 0 7fe«3fc«B^^R 

*Nt8 8%-efcofe 0 

[0101] Hffi« 5 
lltttt* fi^f+£«X.fc0. 3D yh/WTyX^q* 
\C y 3, 3' , 4, 4' -v J 7x^x-f^rh7^ 
y^>lZitt 1 9 . 54 g (0. 0 6 3W) , n 
-7^7/1/3^9. 34g (0. 12 6W) , 

1, [5. 4. 0] -7-^^xi? 

yO. 29g (0. 00 19W) N NMP5 3. 6g 
Srtfcii, 6 0 o C^6B#P R 1«#LSiS^ii-T, 3, 3' , 
4, 4' - ^7 x ^./^x-r^T b 7 yf^/ n - 

^f/ux ^f/^NMPil (77) Sr#fc 0 

[0102] jas«-Sr**.fco. 3 y 

yhJW7 7X=**P\Z. y tfn^ y y b^-fek%>5. 8 
9g (0. 0 2 7^) , n-^A7^3- /V4. 0 
g (0. 0 5 4^) , 1, 8— v^Tiftfv'^n [5. 
4 . 0 ] - 7 - 9 >7*-t >0. 1 2 g (0. 0 0 0 8^ 
/V) , NMP2 5. 4g£tt&, 6 0tt4ffltS# 

NMPII (0) £#fc 0 

[0 10 3] IfP^y^n-^/^ 
f/WNMPii (0) £3, 3' , 4, 4' -*Jy=. 

-^x^r/^r h7^ n - y x/^cd 
NMP&JR (u) KSBftlU ^y^^^0°Ci^9tfc 

ft, ®kft^2 0. 5 6 g (0. 17 3W) &m 

rLximmKJt^^tx, 3, 3 7 , 4, 4' -v^^ 

^d!) Ki: t'W y y h8v?n-^/^T/^? n 
y Ktaifrg** ( 1 ) £#fc 0 

[oio4]/jc^\ »i, agf+^x-fco. 5y 

yh;V©77^3tK, N-^f/^PU Kyi 2 7g 
Srttiix tT^ (3-T^/-4-fc Kp^tWx^) 
^t7/^n/P^y3 1. 65g (0. 0 8 6^ 
/V) SrSfcbPU ff»^»bfcft, t°y^y2 7. 3 4 g 
(0. 3 4 6W) %mUU fiffiSrO-S^fftfeft 
3, 3' , 4, 4' -y7x^x-r/^r 
^/^yl^n-^x^f/^v 5 ^ n y K0>*Si: t:° 

(t) ^2 0^ffltITLfei, ^ftSr3 0°C(CLT 
ll*BHI»Sr*t5. ^«^3 y ?/ F/W*«AL, 
WffitJ^lHliR, gfe#-Lfcft, ?gI±^»bT^ 0 y 7; K« 
XXT/V6 3 g£#fc 0 #fettfc#!JT$ KK^^x/U 

;x^y 3 y^PYb^77^Sl: c ]:^teU 



(17) 
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(80 BfflRfEJrSk ^7^:GL-S 3 0 0MPT- 
5 (BazMXIS m) SD 2*fc*WK^W6flL 
SBtfR : THF/DMF=1/U SEii : lml/m i 
n. x ^i±J^;K : 3 1 0 nm) 0 

[0 10 5] #57$K»^f;H5. OOg, by 
* (4-fc Kn^^x^l/) y^y^-^^b^-yv- 

1, 2-i/7^K-4-^^MP y KSrl/2. 

2. 25g, 3, & -t^Vy^Ts (2-kKn*V 

[0 10 6] flfctiattl^Wft^tVt- 

- bJhl 1 0°C-C3^W»|£^SrffV\ 7. 



0-5 0 0mj/cm2(^I)t&lfco #CV N ~C\ tF7 
(±3 0 OmJ/crn 2 fc^JBrStbfco * 

5 0 °CT 1 tifWttmfUM tfci^^ *° y << 5 KRtf> u 
[0107] H 6 

5 -?fftft bfc* U7-; KSI^^x/u 15. 00 
gs (4-tKo^7x^) ^^t^b 

^y>-l, 2-v ; 7v J K-4-^M^n!i 
1/2. 9<0*/PJ*-eKJiS**ft:^b*y Vv^T^K 
ft^**2. 2 5 g, ^7i^;V3- K~£i»~ b 
0. 15g % 3, 3'-^f-l/Vtf^ (2-tKn^> 

i. 5 0 gx 817 

d b y J. h*^>9^^>5 0%^ ^y— /W^0. 

[0108] nhMzmt\^m^mmm^^^- 

-bill 1 0°C^3^rfliPia«:»SrfrV\ 7. 5 M m(7) 

SC^tt 0 fflHff 3fK) SrJBv\ i/x^/i^U io 

0~500mJ/cm 2 <7)R7t£:Lfc: 0 2fcV^T\ fh7 
^^yl/TV^e— KP^ri/K(0 2. 3 8Jtii%zK?§ 

tt&ftfetfJ: L 1 2 0#ffl/N° KA*fc*rfrV\ 
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itt2 0 0mj/cm 2 £W»r£*i;fc 0 *ffi**|5tf> 
3 5 O°C-C10#PpWP^aL^t 15, #y>f5KB&<0 

uy-y/^-^5r»fc 0 mim<D^v4^ vmomm 

[0109] l£R#y 4 

Uttffii 5-c»bn*i3Ky kr^tvh 5. 00 

g, by* (4-t Kp^>7x^;p) y^^iT-^b 
2-v j 7v ? K-4"^^p!)KI: 
1/2. 9<D^:J\'StX*Kl&&Tttc*/l'h*; l/*JT*JY 

&&m2. 2 5 g, mm^^^^hv^h^^yyxD 

5 0%^;-/l/S$0. 3 0g£, N-^^/l/t 0 ny 
K>2 3. 0 0 g t8E#BfjH Lfco - (Dm&% 3 m m?L 

[0 110] #fetifcil*ttM^ffffi^^^t: 0 ^7-- 
- bill 0 5°C-e3^WJPf^a*^TV\ 7. 5 ju. m(Z) 

0 ±m<¥ffi S! ) Srfflv\ l/7V ^£^U 10 

0-5 0 0m j/cm2C0R*SrLfci o #CV^T\ r" b 9 
^f/VT^^^t: Kn^v / K^>2. 3 8Jtfi%zk?t 
«Mfe«t L 7 o»flk« K/WR§fc*rfrV\ *UcCifei£ 

ft 4 0 0 m J /cm 2 fc^J»r<*ftfco *|fftg|$<£>«ffi& * 
1*8 3%T*fcofc 0 

[0111] 3IJ60!I 7 
HJ60!J 5 "CW&tlfcaK y T 5 K^^tvV 15.00 
g % by^ (4-tKP*^7i^) ^^i^b 
2-y7yK-4-^*^n!) 

1/2. 9<O^Wfc^RlSS**:^b*y V^T^K 
fb£*2. 2 5g, 2, 2'-^^l/^e^ (4-^^ 



7^5 0%^^/^SO. 3 0gSr> N-^f;> 
t°n|j KV2 3. 0 0 gt9B#*#Lfc 0 r£>^«£3 



k a 
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[0112] ^btifcmmkn&mmm&x^^i-- 

- b±l 0 5°C-C3^MS«^tTV\ 7. 5 M m(D 

*KSr#fco wO>MR£*#«£: IT (t* 

0~500mj/cm 2 (Z)R*^tfc 0 j$CV^T\ rF7 
^^/l^TV^-^^t: Kn^-->KC0 2. 3 8fift%7k^ 

^3 0 0mJ/cm 2 t^JWfStbfco *B*gP^«HI* 

«8 i 

[0113] mMffl 8 

1 tfc# y 7 5 K»x^f^ ( 5 ) 15. 



(18) 
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OOg, MJX (4-t Kn^>7x^) ^9^h^ 
y h^r/y- 1, 2~^Tv ; K-4--^^^d V 

MJ ^i^/l'**— h 0. 15g, If 

^ (3-T^/-4-t Kn^r^/7xr:/l/) -^^iJ-^/W 

tn^n^l. 5 g, mM^^hV^h^yi^y 
>(D5 0%^y~/W§*0. 3 0 N-^^t:° 
py K^23. 4 6 gtJHf»(l|Lt 0 Z<DW&%3» 



o 



[0 114] ^btb^TtttS^m^ti^^fc: 0 ^- 

a^ttHASM^fK) Srfflv\ ^-f^/uSr^U 10 

0~5 0 0mJ/cm 2 ^R3tSrtfc 0 #^T\ rF7 

tt2 0 0mj/cm 2 fcWWSftfc. 

tt8 0°/offcof: 0 — ^<DjRttfi % ftfftffco 

fc 0 1»folxfc^^-^*r«*»B«T3 5 0 o C"T?lBfffi 

[0115] 9 

Hififyi-ef^Lfc^y r-; ks^^t/i^ («) is. 

00g, hyx (4-tKP^7x^) ;^>-<^ 

K&1/2. QtO^/wJt-eSJiSS-ftfc^h^^^^T 

y KO. 15g, tr* (3-75>/-4-tKn^7 
^t7/l/tpyn^°>'l. 5g, Kl/nt° 

;H>yx>^^>7^5 o%^#y— /v-tSSfco. 3 0 

gS\ N-^f/Vt°n y K^2 3. 4 6 g icflltfigfil L 
fc 0 r<7)^SE*r3/zm?LO'7 i 7P^7>f/U^SrfflV>TJP 
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ESS LT«*f»^»***»fc. 

[0116] nhntcmfc\im^mmm**t o >i-~ 

-h±l 1 0 o C-C3 5>WiPfl^ : S;» : lr^TV^ N 7. 4j^mC0 
0 — 5 0 0mJ/cm 2 <Dgtf£*LtL 0 7^7 

ttl 5 0mJ/cm 2 fcWBfStbfc. *B*f(50a8f* 



[0117] *fc, **W<z>Hf-7^^^vo»JKfe 

30 [Hi] #iiia^«5So*«»fiao»3Sxgii|-efo 

4-JlfflKIHEJI, 5- 6 A, 6B, 6 



(19) 
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imi] 




1 



7 ^isSM^t^^J 




8 ft^SIBIJS 



(e) 5 




(51) Int. CI. 
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